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(J-ij (J^Sj jj 4J» «^j*g 1 | j^Lx-g A-gj\JsLg CL 0I3 EdS A-jl ^jS L uLil lilA 3*‘ 
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da - tidl !—*a U-J^)-9ii A-il-iJ (jLstijV! J jLgJgk.^ I 3rA Al^Ajtil A^jtjLall •' *' 
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.Aj^j^alt ^jLx>g s_-jEg 2 s* CJ^ 0 ^ ^ 9A ^lAikJjyiU , 

= Ajj j^ll jjU^ 

4_jLa 4-j J aL 2 k. c* .. t x* ; .. j1 JLxiu'Vlj jL^-2k.V! 3~A Aa^lxJ! 3 V j? 4-j^a 3 j>Lg (JIauc.i 1 AaLwj^sJI 3 V ! > 
^A-llUl ^ dv j ^.IsCLuAj -Ljc-tJaJi jLIajjV ! A-i 9^31 ^jLx-g C_jLuo 2 w , 

.(2-9) d&j 

Initial tangent modulus Ei jA*-* • 

Tangent modulus 
Secant modulus 
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^uiUill ujLdi 

(Deformations of Concrete) AJUujiJl j£Au 


1-9 


• , >£uojj .L&^oc. ^^-3 l^..*Lo.iak c-UjI ajLuo^sJIj lj.w 1 ^\\ d^A 5 w . il l (. m . AiI ! Iaa (JjLuj 

' tLS L Uua oaa 

. (Jjjt-uJill dal 3- <1 4 akjljll d^<Ldil < 1 

. \l 3- 0 4_2w jj! AjLuj^jSdi (3^E dLi>d! AS^ys*. 3 -° Aj=JU1! .2 

. A^-2k-« jjUajd (1 )*a3^ c_5 ^ { — i^3^ .3 

<1 dLal! ^5-lc. ! ^ ^jJ*a,.x J ^9! diV!— *A jV 1 oJLA ^jjLa ■< 1 a !\ .1, 2k. L j 03*3 \ — ^ 

.AjLuj^aJ! Ajj^-g ^Ic. ( — fl 


Static Modulus Of Elasticity ^/ Aj ^ V) 2-9 


^ 1-2-9 

. ^ . H ^ >ti j CyjLfaOJkl y- L ’. > .j . . **,\1 ^ jfc ^uAj^olt (Jji a*a 

; L5 Jj LaS d!)\£juJili (JL<l>) 

C * Zr - > 

A/, = 'Alllx-all (. luoa-i q ji>>& €> 

yt • £ ‘ * ’ 


^Lx^o Ej ^ixSLdl A2k.U-u-Q Aj ^JaxJl L J Aj^JJ)^-^!! o^ll (2 sLju. 

■^..-T — _ l^Ji. ’ AB^AxJ! ^g C_Xjuo20 j ^ »\ W *l! J)jd (^^pa^x-G jjJaD ( J^ » al 


i/jc 
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>* v^jjLaJl ^ 3 ^^ J^J M x g VWj l ^ 3*1 Ada 1 S^)-g£J! <J <LSj jA y n . T k. 

^dj-caV! AlaJSU £ya X 

i\ jLx * ^2k. ^j-G dLlixJ 3l~*^V!j )-cg x Jn. 1! aL^a.] (jAJ A-i!!)\jiJl A_juj!^)^ J-AC- L^g j^ic. j 

.(1-9) cJ^a? ja l-oi^ a5^1*J1 3^ _9^^-3 1 


2 ^/^ 5 •%*.? JUiiyi e 0 j fa JUi^Vi e u ^ 

ijj ^..ofLlI c-L. 'l.rvJV \ j)\ J-Lk.1 ^cjLjj (3” 41 ^)jL,x-o A.jAr>.*i (JJ-fLaJ ^LJj L n. ^ 11 ^j lrx x ) i^s^-3 ® 

( , v _a (j yJaJ AJjf^all ^)jl-3U<a C_J!^..^J ^ j f.\ ITk - J ^i ci-' 0 ^ Cj^ Aa^Lxil ~^.u 

c tu^__juj j »LisoV) (J_-<i_^ A_iV«^j 4-jj^oii djLjjJaj C5 _b pLlaJ'^n 

^ <a~ t ,'^U UaJ I ^te. £& 4_L»Sll ^JaLlai^ ^LiaJiVi 



^ £ij\Jjuj V 1 Ajj^-cJl (J-uLiS J|\^.^v.l ^^JalLaikJ ^ojj (1 - 3 - 9 ) cJ^*^ 
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Aj^^-a ^)-'Ij*_-« ^jaixj -AJij ^La f C_1 -3-9) 



jJaJl ^3 ^)jljt»-a AjA^J ( 2 - 9 ) C-I^ 2 j 


V . \ ^ x ,.u J AAJ^lall AAujLiAli Cjl.9x^ral^oil j{\ 4^.Lul^q,11 AJL^jj jpkil A^SlI AA^vJ^ 

_ Ajj^yJl ^>jLx-4 AjAl^j ^3 

lhsuJal\ ^jjU x^V) <jjj* 1 \ j^U-a jLua .1 2 - 2-9 

' ‘LkJljuxi j (^sl_juj 30* 15) djLjl^JLa — ilaJ (j o ^jj,„3t.a AA—C. l.,!.,.*^ ^U~J • 

^A-jjujLi^II CL'Lix-ol^oJ! cijLLal^l^V 

I ! ( ) ' ^^- u0 .l^x-xia A-a^LLo .Ij.l^J ^UJ ? (^a^J 2 8 Lo IaILo) ^\ ; nA V I ^^iC- AiC- 


. L5^ ■^ aia 


jW^' lP 


^j -9 CL'lil^JsiJUj'V^ ' 
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. f a =s — (J-La^Jll aL^j=J A Aik. • 

» > > AaJi] ^-a_o 1 5 (J^-laJ Ail ^ 1c. j\ (j^LLo CT..iAjAJ ^kJA • 

1 M (j3 ^ajJLj ^ Ai ^^j-all ^jLx-a! ^caLk J) 1 g Aa> )^1 -3-9 l3-5>-^) AjLl^^LII 

• ^1 J^-j ^...lak ? A_ 3 ^A/ 2 ^_juj/^. 2 iJ^ 140 cJ^V AJli*J 1 (J^xTkJ • 

«JJ 0 j jA.lllj (Ju<oJil g (J^».*^l (JjuJjIa-o g 2 ^ UUJ /^ a ^ h £ ( ) ^ jA 3 a 1 ^j>) 

lUjIc-I yiH 3.WJ ? 2 ^uuli/ ^. rv^ 3 AL^,rk>j ^'(C min )^V I d-Ji J) 

I ) « ) Al ^ y\ AJ jA ^cJ^AJilLj y C max ) ^--wn 3l A-ijUill d^jjA-H A_Juxi! (J_-*xrvJ • 

4 ) j Al^k jy^Axll ^^aV^ (Jj- 1 - 3 jH (J-asJl ^ 

.aJi jV i j (^jjojjiioii 

1 ij.^.x.l] (J ^11 Aj j\. xjdJL > C 1 j^\_i_a^J S^jl^Lc. C 5 _. Ic. AJi]lii]l SjjA_ll A-lix-ll (J_-qj=o • 

(JSukiilil! djlc I (_j^k_ojj a..}\/q i .-xj (JSi j 9 AjjIj]I aLkjaII ^y^AxJl 


U^UJl .jUijVI 3 Jl^V 1 


aLooJ 


^ AAJixj.il) AaIIaII ALx j-o | ^c-jllj 


^4 La£i /y ^ulolflll AjLoj jihJl AJ j ^ ^L«_-o A^AaJil ^l_j - 3 - 9 ) 

Al -5 1 
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AiU >Jij <JSjH C 6 - 9 ) ^ 


, 1 - . , - 5 ■; 3 ,U , a , S ,-iik-Ji CjLiuJI 4-jjJ^ _«'“*■* <->' -^.>-' 1 

*->-*->* - J i f^ J ->^~ . . - - a , s uikxJt crA't^lll 

• °/iXD 40 J *-=>• 5 q 4-?Jt Ail-oi ^=J! A-jjj* ^>4^° U cJ^f 1 - J • ■ i -^“ ' „ 

O- /ool)-4U ^ >=“ - ^ ,. ■ « 3ujIc. AjUj jpJI 44j_>- > * 
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Dynamic Modulus Of Elasticity (Ed) <JJ-iJl <3 j.>dl jjU-« 3-2-9 

•■ D 4-hc. ,4_iLua Jh?-' 4-SLj Jaj 4_lj_Jl ^)jLx^Q AjA^I (jfLcO 4ll (jjlalull l" \ y \ 

i | Jul ^CjIjAjA CLjA^_* (jy JL jc Lj^jj J JSaVI Jl j Ju> ji Ail jU> 1 AjjA Jjc. 





<JJAJl Ajj^Jl jjU^» (jAiUa jlg-=>. (4-9) 

, A allfufl dbj j-lj J A Juxj ^Lj (JLuAIjaJI 4_lj^oll jjLx-o < jj 

i >.V J» ijc- ^1 , l g . li> > . t n fju 4^uj ,jll 4..,u».]b Ji£i ^rhl (^aJI SjijpA VI 

,'■ i-.ljjAJl A_3 j^a1| jA-x-a 4jL*- 2». J ^AaHujl Lfrjlc. (J Sj^lAVl ? jl$_=Jb 

* : 4ijU]| 

K,lV.m 2 MPa 

* 'Ml £ J J 3 f^l 4^ x ia .j* 5, C5^ (J ^ jj Jc* > fli jlj CjjLj = K L * A J^ 

# ^aJW 4 \Jl (j_jj = W 

. 4_jj tj /S j aIIj 4ljx.il = m 

.<JjjVl L>“t-ajll (j-a 4 JL<u 3 CJL) Ji ^5Lj,.olljAll ^jjLst-o -j! Jnr-w jb y 

: » " » £ <_£ J-*-o j^a jJ ^^xqUjMI <1 jjMI (ji (JjbsoVl CLilxii A3 j 

AlLos 4^>jtLs Slbj lj^>^ ^ l 5^3J ,%30“20 Jl ■> v 4 

• ‘ II '• — a ^ j-Illl (^-3 4 jLaj ^-=Jl 4— jl-<x=b ^5-lc- ^ .. 5s-k V\ ^^SboljjAJl 4_j j^Jl ^jLx-o ^JiklLuj-j ^ 

.djl JuHoll 4_j^4xillj2l l** il 4 1 4^ ) t Aiaj boS # 4lijuail 4j^vll ^ 

: jjU- 4 J& S J>Ml 4-2-9 

* , II ‘II !> ) .41 j j-Jl ^Jjbx^o 41 Ua} ^) lJl iaijJa 4-o jlLa Cjjl J LaK 4ll Ajwj Lo j^O 

' ' 1 i i ' l l »■ *-> . , 0 . 1 L ^a l5\3 . ^j-jt-x^bl illi^ le . 4lLu:^2hJl ,b>x^Aa 4-<a^\jL<a (_Jjo! jjiJI 

,4jj >bl ^43 ? 41b*j ^>lJl ^glc- lljj AlLuu^aJil jac jl jj CjlLojuoVI Jl 

. ' I *1 v\l t _ r i 4 1 -lA-iilj >A4^l Jl £ jlj 1^)4 j£ I jb Jitlj 41 j^Jl ^>jbu^ (ji Jlrv J Ji3 J 

i )A« M l 5 ^>^Jl » - M l 4lL^) jiw (ji 4JLo (^j]| J p( al£ Jl ^ ^3 Jib Jj (5-9) 

♦ * , i • •* «• lj >^£Jl -bL^j jlhJl f\£ j 4axu1 SiLj jj 4_li ulLaoVl CuJuji ^ .JU] jJI 4ll ^ j±. (Jjil 

^ ID w vb^-^S/l 4 \ j x 1 41 \_ju» 4-j } ja jj\~juq 4-Ilal l J«Vj l*JL 1 j j 5 4ll«juj^lJl 41^ y* 

.(6-9)J^ 



:(Plastic Shrinkage) uBJt l-3-‘> 

•Obm > Jl c.. .Ujubl j .L^JiL-aA cJ-JB Aibui^ikJl ^-i (JjB-Hl ^JmLcSS^\ CllBaOj 

AA-juj ^>b| ^rJn >,» boxi ? AxJ^juj x~ 1_j^) j 4 Vx» Aj jJajjj) ArA3^)xi ^-a Jr?*-^ 

^^4 Aibo ybl j ^uj^juj ^jjjLo^jV ^bLuj^ibl ^LLxui (_ya^*B Ibk jj ? JaLkil s-Lo ^9 B^il ^.a^bA! 

B.ljB ) (_j-a A_^vjli ^ 1—9 ) juA Lafs AiaJbuua j)_^)Aij L^J A BB Lo-<a 1 L^iLuj (JaA JA 

^Jjjl ^CjliJLlJllI C_jl_k-<3) (_J_X5 £CjbiIl B-MSjil 4=&1 bJ£^ 4 ^JjjL-o£j!)U <jBa^)JtJJ V (^5^^ t AliSjub! Aj5lA_A1 

Aj^lxil AbjIA! 

<yc. (jTil ^ V V 1 ^jbl (J-ilaJ ^u.lj^./tv.\\ AjIb ba^-aC.^ 
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AaJxu 4Jola (1) 

^iLoflit I^-J i^t.Wj v AjiaJB A aiK (2) 

(jBlil {Jju I a^i V! Cm A=oljjl j^)juA1 {1-9) (j£LJo 


yuLu 


Cm* AjLui! ^j-3 %0.30 0.20 Cm ^ jlyu 4 n«ni ^ *— ibil AibBaj ^ 6jlaJ\ <A ^a.Vl ^ . 1 

. Aiba^aAl ^ * % 

, \ g..u«a B^>a~aJ AiLoj^ybl ^xJsujj <>>5 -lc' bjjjbbil Cm Ajjuic-1 B^)3 ^CL) I 
Aiba ^bl! <cliua C-j b j o^ybloil a^bAl ^j-B <■ ,,u«-Al o^^B-al! <-** A JabjawV I Bi.1 | 

: (Drying Shrinkage) ^JL&S 2-3 i} 

j j\ jm- Cm (J-A yxll {jja^xAll ^ IBjjj Aibj^iAl O-iL^aJj ^jJaC, Vl 4 *u 

ur-i jikil IJL4JJ jijjm £-* Jo-laJl £.1-* 1-lJuB ■ | 

A( I 490 4 f-^40x 10x10 ^j^Aj l .. ,U a ^Asz, ^jjuL_^Sjy^ A-sojI^B^j — <Cx,Cj\ 

* 3 j-4^ jL^ * u U j ^ 250 c-pW 5 ^ cJj-1 3 uj-^J bI_*_Aj j 

oJBj«JLq d)l ^)Jla Ic. ^^21 j ui] 1 (J^-la Jlj B jn . j y j*v, ? ^a-c Q.002 Jal iuJa, jV I ^j- A jq\ jl_^ > i 

,l>|^ ^5L , ) V 1 JLxijlj (j^.j4l AJDUJl 5 Sbb_*J1o AA^J)! aAo ^L^fLjyi JLx.aj! , 

.(8-9) cJ^> (J^ ^5-Ic. . * 


_> ;<j 


; Lj^UAj Ajjj-o!) jjIa-a t-jLuiai 5-2-9 

• a xi jjliLa Cm® a_ 1 !bA Ajl — uj^aJSI A_j^^xa ^ a ■» x> Cm^~ C j ^ ^ ^ ^ ^ -v diALisi 

* 1 ( ACI) V ^ c>=A_j ^5 -a]! AAiVi C1 iVbL*-a]I ^IaAJLoA c j£-<uj # AiLuj^AJ! 

■ il A^o^IS-q 43!bA {l^ji / (^la 0. 1 iS j^m) Lro.tk.Jlj (jS ^ Aj ^^oJi ^)jLx_xj 

, 3 ^/l>^ 2.45 U-jjj SA=k.j ajLuj J Jl£-^U L=oxJU .(F cy ) 

■' " 4.73 (/•'... ) ’ „•, 


•VtA» / AjUoj ^ pJi (j jj a!Ib£ AilljJl Atalx-ol! ^IbAjjujU (AUb£ C5 jl^3j 1 j 

. ^ Ji / Ajt^lajmjyi Axj^lio^ ^^ajoLj/^yla Ajj^oJl ^jjLat>o CjIBj^^ (jlj Laic, 

' •••. .' > (2-9) 


/.• 4.3r'- 5 (F c J ! 


cJU A^^ aS l ^)jLt- <3 ljI jua ^ 1 Alibi! aJbI jlaI! a < > A ^ a L U i g ^ 1 ^ ^1 1 By^i! ^ ^ j | ^ 
.(2^- d /0 j ^p)<JW s j [ *^ftii Ajbu^iJ! A-k,jt.j>jm a-q^LLo Cm (2f^/ LP.3A 1 ) 

4400 -J F cu (3-9) 

•^j^jull^j AjLuA 

.0.20 4 0. 1 5 Ll^^? 4_ub j! jii 

:(Shrinkage of Concrete) 3-9 

' . ■ i ! )^-aJk C^mij .AjLx^j ^ iJ! <vba ^14 Cm ^biAil (j-aiSj]! Jbij! jA (jiLaSbyb B Jj^aloil ^ 

* t _ 5 Jb L <& ^yuLaf^ i V ! ^ AiLijA.^]! 
.(Plastic Shrinkage) u^' u^l^V! .1 
.(Drying Shrinkage) ^iLbb! ^iL^A .2 
.(Autogenous Shrinkage) J^Sc^\ .3 
.(Carbonation Shrinkage) JCL£c\ .4 

*-• bjB-^j ^li! ^bo^jyi ajLj ^jbJJi ^boSjyi ^ 

A • >!! ^ S jl ^)-=bi (^ya _>XJJ L5 -ji! A_J ybil CjLbJai! Cm® ^b-ol! Jla 3 b-o ^.'Lb J a^_xjjba Ajl ^ ! ! 

bibl! cbo £__b ^ j AjLxj ^aJ! ^ <2jb_2o 1 ^IbJI (jiLoSAy! j ^b^ll ^ 

' ' b j J dilo-^ibu AaLo] bjjB-aJ ! ^>Jaj JauLiJl ^Lo BBS Asoli bjBaOj AiLuj^kil Cm £ jAJl 

♦ ** Vi 1.1A jjjLjj (0.42 Cm® cJ-3^ bi^Jaj) AJ L j ial ! d.\'\^ t » !Ai ^boi! A-LuA CjIb Ajbo^AJl yiSl 
' ■ 1 m B;f^c£i ^yLj Bbab! Cm® 4Ajj£J| (jibaSA! cbB.^j J j A.j\j < si! Ajbuj jaJl V] B jBoo* 
-.! * -UA jB Jj-Uj BB j A3bu yJ! ^ jLi. ^ij pbAl JJ (^B^ t^Bilj ^ Jjjudil£il Bjjuo£ ^ jB^A 

(Jjl (Jo^jj t S B.L^...^i l Aiboj ^iJ! ^j-4 a . >B -> . j oj! i|Ji j A^lojkjli! ojL^ ^ijSJ! 

.0k - »® ill 1 La^-L 4 ! ^B - < ) >4 • *!! 4 >f djhbxill A *-*-»! A A ) *it% l 


J< > <iUi ,oSU£ jaJt '-^ ,r*- J * 513 *1*"^’ 


.(10-9) 



> ' .'C' ^' _}ta> 'A , >1 iVu A n .. i . .i l> A_j_jl= J'j A_*ij^ A_=.J^ C - JJ ^ V^ J 

<J^ .3 

. •' ..... J o j_> Aja Ja—u AjwUc -0 ji >!_-« >11 (j^ 4 - i ' l ~ 1 “ j3 ^ 

» ^ >11 U* 3 ' Jkloo *U11 JU&l a! ^ Jlij .uiU^VI ^Ij ,JJ3 AjU.>ll 
Aia.U_, ^) >1— >11 OH ^ U-^ -Hf* 311 cj^'j -JH^' 

viol j LJS A_ji A-b ) csill j ,(^001 lia* (11-9) .AjaJaJI 

J jl.'i....' £-U=»5 >1 ■n < Yl1 [jl ^Jl jlijlt Coal >*11 >j.AJbu_>ll (J2 j Ao^ull oiA 

it J>I-Ul g-LL^ll Al I v_i^ ji T ^ t ^ <JS ' 

^lA t ill ^.Lall ^j>- J-u-o ^gll villi 



m 50 75 700 175 _ 150 175 

(» A J-. A'l-vl ..--a (_ylj >Ca>lJl j^v. >C 

J1US1VI ^ ApJ^I AjL=^Uol>a <jboij jxh ( 1 1-9) <J^» 


1 


5 


3 

L *>oJ)jl J ^jjoLKjVI QJJ AjiajJaifcj 4 j§!)U ( 8 - 9 ) 

. *11 J&..^$Sy\ ^Jj Ja-oJ (> ©^->? ^ ^ L> 

' » * 4. Ax-1 ^^UfLj V \ i^ya %50 L>° _^Kl (J 3a . ?w !!Xj^ .<■ — a-ic. ( £ us h ) 

t ush Aii^x^aJ 4_i]\.l]l <LS.sU-<i]l (_*>4 t ( &H/, ) (_> J U5L2'V 1 (JUftjl 

...„ <jJo.15Xk7-0.114 

. ^voVi-j (jp°3^^ ~ t t "^ :v 


: o^U^Vi J^b 3-3-9 

• U I (jillj .( 9 - 9 ) dibL^j A^l A^i 3 aJjI 3 (jj 4 Jii J ^Loujivi! cj^ ^} 

1 I \ 4 v) jJjT} c jiUaSi!iU JaLq 1\ L yajpH j C5 Jc> J .©JuLa tjj& ^LjaC- Vl 

• * «| yl J q 5*5 ^ \ 1 j| <AjL.Jv^i^»Jil A.,, ‘y ,]Lx>a LjixiAi! lij C- LxJicxC- <■ — -19 J-uj 

t dj\.jk.ti.i,^\l JlXoj 


I 

I 




4 j LtjJlzu 4 . 5 ^pJl £y* hhLa yJ&& 
t ^ (> 4 ^JIj JLu CjI J\^a] 



j^a j*JJ V 


jjiLa^jV^ cJUtiji Axiii jiib ( 9 - 9 ) (J£-^> 


jLjaliaJl oiiUSJ) S cJ-^3*-^ 4-3-9 

;ial=Jl pUi # ] 

U J f H Uijj.aai^ iC jiLa£jVI JU jj AlaliJlj ^U]| j| j UK Aji UiUoV' Cjlui 

,#UJl ^ (j* aJ\K (^T >5^^) -bU» jiM (jiUSJVi S-jU^J y^U-4 

; 0 jl ^%Jl jJ j A a^UauJI .2 





JUL, ^13 oiUSiVl J* cJWI jjM (13-9) U^i 

i ^La&jVI (jj^ 3 6-3-9 

:(cs-^ cA?^ 

,-z^’j j&\ AJV I aLU-II C J^I oiU£jVI JUiit ggUm u^3J 

Li... ^ Jicv) 241 on ,% 50 = (R.H) “bmm ^-4=>J us* 

. f -38 = (A)^^ 

e mh ---- 200 + 4.8(1 HW - 220)x 10' 6 (4-9) 

\Y = 4JU* ^k 3 ^/^£]U ^IaII c5j^^ 

jJJ J-U- u^J ,%50 U jjS ^ oiA J 

oiA , AiH^li aj>j3I ou. J j Jk id4 (Ch)J-i*- cA (4 - 9) fij u* 

. ( 1 — 9) f-^j <J j- 1 ?- i>> ^ !y ‘ La A" 


(Ch) *-i j ^ jl' J4*-° ( 1 -9) (Jj-a?- 
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4 u, 11 t\l AJ^Li p! 
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^ a^U.nM 5rn.Lm4l ^JJ p >.-41 Amb mu442l aiUJt *bU-ll v^j 

j_,Uj AmU-o Jc =.>-■ Ambi AbU-41 (j’l 4b=-2 (2-9) f^J cJj-^=- ‘ Cs t-5-4*- 4 ' 

\ 38 


(Qsy 4;-y A^U^aJI t ^aJ (J^-*- * (2“9) cJj 4^> 


V/A 

mm 

-A ' 

13 

'*/ - 

25 

38 

51 
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229 

~c. 
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| (1.580 
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, ( ■ - { j^ ] uSS)l\ (j j£-j 

•||WI f* ' 



\ I 1 


UjiJI ^^>*33 2bm o>4j£ AjjLuiji. a±£ AiiUll obl^yi ^Jj (12-9) js^j 

. <J>J Ija J CjIS^UI Aji) ^USi! l^j dbmj y AaUIaII CjUaLJIj (JiUSj^U 4^U. .n 

“ U! <^j , 60^41 ^ u« aISJI 2 jli Jui Obl$ml JJ3 U, J) 

.AjS-o 4 0^43 * T> \ j 4 mumll A *4 4 ill^U 



,_£U££U o^_>* 2 4jU«_^JI !> 3Jj£ ^4 4iiU3l obl^yi jj (12-9) jSb 

• >1 «. Jjb 3 l ja^j csUll .(jlUSjVI Ajjj c.ib,„Vl ^ UK 

I -Ull UU miVI o' OjjjSj .CiU^VI ^tAklu.V Aa. 4 -vl..,„l ) 

. ' ^ jjJl CaU^Vi AjL^o^ o—a ja -^31 0^4 4 _a^ill Oi^Vlj 


: f i£ jii .5 

' % ^ pl ~^ o-al— OLiUjA3l J_jla c ^iL ^ J l ^L£ ^11 <ji iM ^/yt diLLui " 

' ■ -Vl '4-jjyJl ^Lc, (jiUKjyi (_U^J ^LSjlt oU o' xij .Jii ^iUSil 

"■ ”" 25 ‘f J J ai'-»S4Vt cJISj 4JU>1I ojj t> %44 <w> r i ^i.., i _juk 

' > 4" C54-11 O i '~^VI AajaJ ^gJc. Ac-Ulj ^ISJI (ji dm ,444X^*21 4Ua3 

.dUiS c5ja sm o=>2j csll ^l^yiAuxo^Vt ^ 


-lit 


(J— 


‘^CjLuuIl l.' \\ L ^ 4 i . ., ~I 

I JJSj ^iLmo^lt ^UaSlb jxjLajII jl ubl jaII dilil 


.() 


' ’ ‘ Ul>J >31 Ajjoa t-iUOai 1 0 (3-Sljp* AjAaJI 4j 3 > * jjU^, Jy 5 4dU.^pJl 

,*'•■< <—ibl.jml aJjj Um AjUu jdJi 4_5 ^=4 ArnSj (Jlaj 4_jt J. yr- V| AmV' J 

1 ‘* 4 V gr^ AxmUj AiJU-Jb ^Udi&yi i— 1AJJ ^•jl...-,l l AjAa ^ b^ . •_ J 4 ;| ,.,^; |( 

" '■•’ 1 L $ :Li J> lia 4jlm,oiJlj lo^Aa AdUl ObL^mV AJlmjiJI o^>^2 V ^bfbll 

.jl-cyi <413^5 om-w 


it* - :AJUju ^>AJ) jjuu j-1-9 

- - » o-4j UyiS JU4X4 AA4J I4J 24A40 4JU ^ P U AjU.^541 UAk. ' 

juiiyi cr uu ^ Aiio >Ji jL j 2 ib ( 1 3 . 9 ) Jtij.oiusjyi ^ syiyji 

. 0 -. jJI £* 


(Pc) m 3 1 00 x 19.2 = 

80000 x 

140 = 310x19.2/610x2.7= ^ 
0.72 = Cs ‘ 0.80 = Ch uAi (2-9) ‘ (1-9) clj-^ t> 
611*0.8*0.72 = 352* 10" 6 

^ AjLl 


2*2.7*10" 
19.2 * 100 


= 281 mn 

6 '10* 380 = e US h %55 AAA 
6 '10* 230 = e US h %75 ^lAA 
6 '10* 340 = % 60 4j.AA e ush 

_ 4jL34t (> A=> c£ac\ A A 3 u' 


1 year / e ush = 0.157(ln 365-0.1 151 ) = 0.9 e ush 


1 year = 209 * 10 


,-6 


_ :(2) J&* 

*U1 ^ (ji j V/f^ 200 u' ^ UJ ’ ^ 


936 * 10' 


936 * 0.8*0.72 = 539.14 * 10' 1 


. Vf^ 220 


( cA?^' AlA 11 ) 

6 


340 * 1.3 =442 * 10 


-6 


( ^ Ail^la ) 
a . jILq AjUj oAA 4_4xiuiU 


2ujlL4t -UL- >11 Aiu > a^jSj JjSll Ai > J £>»ji 'AA j 

<*7 « 


0.2 


1.3 


0.5 1 


> JI ^ J* ( 1 4-9) cJ^> 


:(2007 203 tj? AJL^^iJil AiL^la) A-ijliLlI AjL^JLali 

ol'La^jVl A-k^a A^Uo j^1\ CLlki*Jl jaiu J ^uu ^ l 21 J\W <v .vA;, A 

- L^21l v — SL2w^li U-l L .- arvI ^ \^Jh jjJ e-l>-i5vll -1 JA 

B) ^LLiil c5 ^*~A\ <3-° 4JI2& ^ (JUtijy ^ j<3t ^l£ 

(3-9) (^ J cJ J A: > U£ dukc4 2ia] j A-iJUxllI A_l 3^* J^ Cy*J ( jkul *3 1 J 

: c_S-^-^ JP»-i3l LS^ 0 B j^OaSIl ^^LjoC-VI a*-2I 


It 


2 Ac 

mm 

Pc 


. (2f x *°) j>Ax«Jl ^*2aSu» A_a.Luoo — A.C 

^uOJU > JLul 11 • ^ ZZ 


^ J jS-db j*i> jA U*j0 1 000 ^ ^ J (3-9) fZj <> 

400 j® l ly* _>^) ^^l 0, CjI3 SL^.^.y\ a^Luj djLxi^ AiLuj^iJ CjjcjJ=»j 

(>0 aLLjt^Jl fJal\ «.__! _^Jhj A-^jUJi A ai » xia ji A-Ljuj jlo AjLoijAi A-o!a=^LucI 2140 j (2 f ‘ °/^ ^ ^ 

. 1 .30 cJja^JI 


( IQx) >» — flt. i^ . 1 1 ^jiLaSul (J iUtijV ^il (3-9) (J 


^ C._llra j 

( { y<) 75 J= A.J4j> a 1 4.4^iaj)) 

* i^Jila, ^=h. 

( °/o 55 AJ4ju»4 ‘U^ii ^)) 

>1 aIU. 

^ilill a*Jt 

^Ua^J ^jLuC-Vi 2L3J.41I 



^ B 



A-® B 


\y\ 6.ix.J 

. f J»l B 

)( I mi jiAj 

t> d^i B 

^Si j 600 
200 u- 

<_ > jh}^ B 

(Sj^ J' 
600 

ji t> cJai B 

200 L-CjLaaU 

Cy> B 
600 
200 c> 

t> i B 

ji 

600 

0.26 

0.23 

0.21 

6.43 

0.38 

0.31 

A' 7-3 

0 2 1 

0.22 

0.21 

6.32 

0.31 

0.30 

Mi 60-7 

II 16 

0.19 

0.20 

0.19 

0.25 

0.28 

(*j^60 t>» J& 1 


' '• ■■ ’^J (Jl^iji ^4S oLk-^all ^aail JC 4ju,i ll Aj^L^>1I aJLx Cff i + 

% 85 4 40 L*AA (45^ (J l^A ^IjiAALl^'I (JU^a^jV j L_4 jujLx1]1 j 


:(1) Jilt 

0 (SO Aajj-uiil Ai La J-a ^5 Lvllll ( 1 4-9)(J^*^ 4jy^ Lxi£^ AjtJaLa j ^Lq §0 ) iS ^ 

4 *1L>3I 3^/^a^S I 70= A JralA . ll oUJi ^5 j44^aij 2f-^/ 400 = S- , .»-5^1 3 Jai-Jall A>o jULo j 

> 1 10 jI - 3i (j-ulj jJali p. xid^ \ 0 fkj) 7 A^JU^ll SA.a ^jl ^xlc. 1 2il A>L^i 22*_j ^jiLaSjVl (jLa-iil L-jLujjv 

. C5-rb^ L> u ' q ^ w '^? 

jjl ^Ja4j (2-9) a* aJ^L*-ai 11 ij-uj-illL) 
e MSh = 200 + 4.8(1 .7 * 1 70 - 22())x 1 0' 6 

61 1*1 () 6 

Ac = V 6 ' 1 0 x 2.70 * <*~UU I a^L*^ 

80000 x Ajfc.L*^» li 



IfLpliLa (13-9) 

*U-ul jj a^am>\ 2-4-** 

J£^3 Ol j ^ J~=^ o' ^ » jW^' 0“As--l' AJ^3 0) 

. - .1 . 1 o-° .^Si (3^ <jrill ^LL3H 1 -jL^o ^U\s ,4j £ J-— iS^ 

Ujj’ Q J^l -Li-OaJl Cy* „ > A_ai3 ^1 jl*V}M 5 ^ Uj ^ j" 

u-isw jA^n. 

• Lf lp ® J<£A.U J-4|jaJi 3-4 4 * 

i ft -V j\l L5 _ic^ La 4JL jLuI JJjJj c ).uL_x£j V 1 J 

> (JJ J*il aAA fA] ^-Lbs C5^ L-K* | 

: jM I 

CLxjlall A^ijj <jJaj-*JU CilAJuuVi (ji C-Uaj ^ ^ <jr^ LaL^I jaII dmji 

,7 Iaa c_.Ji. 2 kJ'},] I (Jaj ^.i jJi “] 3 J 1 — *= 0 ^ O^ cj^ 

oAJb C-S-H J)"' 0 '^•"^•]]“ C ' L&J 4-JJi2kjeJi J)1 v__uilSil cii-L ci^*3 V’^‘ ' 

SjLj )) a j \cl cLjljLSL U*K j C-aLol^ii^ vir i AiUAaVU 1$^ dJ ^ “ ,! 

. '\ w ^ ^ A__iiaik 4_aLL*J! JjjJsuV w^BaIj uJi 2 kJ>]l J-Ast-a (J^j> C~S'"i^[ (*“ ■ v * Ul -* J} V] l£> 1 ' • 

L . cn Jjl JsuSkLLl ^ (3 Jr- Ai^LlaJ La.* Cjp* <:La] 1 ^._iA,2iLL' ^A«jJ ^L^_)]l 9 I, *• 

i fly j]| jLcij) (JL 3 aIjJ>J 4il ^C-Uajj ( 1 6 - 9) f^J c3^ <-_iL=k j 4-1 ' lA%J 

-ULa. 0 (ji a£A 1]! c^aa Jj!^i)ublj <jjU«‘_^L]! AlaLkJi u' lS A > 

, }^o (J^i A_aa*J] •^JL-.w*^.2kJi 4jr b (3 ^-JCkA J'5 ja.A%- j a ^ J . & a ] l ^L-uj^aJl cJ—’ 3 c3-^] V..^..a. 2 k j ^ n#i| 

(J^i L^i ^5-Ji] ^_3 j1a]I 4ajuii,]l <_li J J-5kll tjjSz^Q SjLaJ>] liAj Bjuial! <JLa ;%lj 

4JLuo^p»Jl L.. ‘fl jk . j 1 4 


: (Creep of Concrete) jiJj 4.9 


•/7 ■ ^ ^ ’(^.- 1 5-9) ^us,js^d-A Sj-S aJTp L 

.^LT ^ - J,J 6 ' ^ .t O-Jlt JJJ-J .^J3 ^ cUai ^ . 

JJJ ' ( j 15 : 9 ?.,^ ’ e °,L^ ^ ^ ’ F0 ^ ji ^ ^c£l 

'VI .c^JI f ^ cJU^Vl o' ^ ,J— Jl OL2 e <ioji J3U JUA.VI 

' J' 19 “J 3 7 4jl Jv - fe _1 ?- 9 ) ^ ^ ^ d-j ,0-311 e- J — 31 

' ’ ^ ci f .JWiU ^ 4 ^a JJ Gl^LTj, 

o- (e cu ) £j=JI (JUijl o^<yj .a^jll 


J ^ 

jUiiVl = e 0 

I no ^1 A^1\ oaa Aij , (\_iLrvj]| J^U^) ^Jl.^ 3 ]) a ,.„•, _ J 

' ’ 11 ‘- i J^ Jiil j •MjVi J- j--.h i LiiL a^ 3 1 0 ijk j 

.SjL^pJl (^al ^ 


c 



O — tj'-a 3 ' 



t ~r 


^311 l£a 3 l%o (i - 1 5_9) JSO 



l** 



y» 


^V 1 ^3 l - i ^oll (,_, _ ] 5.9^ j<». 


1200 



, k-jU JUiiVI Je. Wl» (17-9) dU. 


CV/A ■ * - u -^ M_=wU^ail ; 4^ i ) J^*l' <-^“ - ' 

. , .! v. -M , ^ -Ji \L V/A 2 ' J “j dot J USS ^ (1 8-9) 

V/A ^ ^ ^ V/A • . ^ oUUt j d* 

2^1 uUll c> ->A' I ^ 



'-;■ . 4_« jlLJ ds^Ul' 4 

* v'U J ,SM J ^-U l~ U^U J>\j US 4ji A9j W ^ d-t~l' d ‘-jU' jAll^ 

•d w ui. di 9 - 9 ) &*, jL-^v ^ -*>.*» |J* •-? y< *-■ ’'■;" 

.1* ^ ^ ^ ^ dUiiV' Ct* ^Shlj — d'j ^ cd' ^7 ■ ^ „ 



H*ijl (g) A-jLuj^aJl ^..t^] A jju j j]\ j (g) A^iuij (16-9) cPLA 


: t > - 2 

tiUd] ^ u-ia.^1] ^u3 1 Clila&l AjLo^)]I ^jl, ? k -v Vl AjLjj^p* (ji CuU-ljJl Cujjji 

4 J >)>Jl jl.>..rk V I v — L^.^j <jt di2k-i ^=*^1 d£^ AjLua^aJi ^g-3 l^ldikiujl 

. di] Jjlu]!^ _L*] j)]| AjLuj^ik i — (j-* cJSi 

A-LJjuiill A«3 ji, J] m 3* 

• | / * ) ) ^*-3 J t_j5Lu> ^j-o ^*-dal J ^A LaSk £T^2>Jl V — SL^j]l (JtxJLsl <JjL) AjJjd]l AjjJa^il djdl J) LalSk 

t j » Vj V fl-2k.J^ll <jla %] 00 La ^) dS A -U-d Aj^laj du& Aj! A Li-v ^ba 0^3 

A ~>\ i.ij% 11 djlj j5L a ^3 ^ CUdLaJl JaC.Lcdaa]| d^a ?yjjj a-v^]\ ^jl dt^^J idA^J d^)-ijLx-ta 



{ J^ 4-4-9 

? ^ILj cJLak^jSi (3-*-^ clH* c-Jh*- J ,(3*^ *Uj! -^ c ' ^ (21 -9) cJ^ 

I>kuiii «•* j 4^' jc. jit -j^v* u*j^ ^ ^->yj •£+>"“ -** ^ ^' J 

^ixall 4 ijL, ,>.Vij» jW«j^l i4»J« ur+- ,>?'> u-“ ^0! ^ 

^ Axa^C- Jjj 4-«U^)2 ^Ijj Aj^lacijl 


% 

•6 



. — — — * — — — — — " 


yT 


t_jLa«JLSl 

Cj^ 

/ Ct 

\J-^- ^2'2>! 








^0 

n S 

7 


jll Jb. J^JI y»jJ Jjfc (21-9) 

. t-askjl! tjLuuab ^jla 5-4-9 

^ J. \ \ 4_iLui jiJI JjS 4jjbll j 4-ojjSII £->! >oli t> oAjVI c'-W 2 ^^ Ua 

(t^ ) cAs*^' Alj^jiall - | 

4 (jlj cut s^c. jb-. ^Je 4_,>?J' 4 — jV» a- ji cA 53 

. (4-9) J J-^ j» 4^1uU (j^J 


A. 

JULuiiil Aij^la jjl (4-9) cJ J)“^> 

0/q Aj^jAalill AxLujj]! 4ju*ij 


100 

<s,Loil 

90 

*La!l ^.<1 1^. Ai4i£ (3-° 4 

70 

U3^i AaiacLa j jl^-j V ' uW^ J L>° S-y J 

50 


35 

^3 <^31 ^LuJij jUii 


; 4 _a jliaJt 4 aSI& 4 jU* _>=>J 1 (jjjJUll t jA J ’' Jl -^' (>* <D ‘— 1 

<D (^^-ill ) = 1.25 + 2.75 (( 100- RH) / 65) (6-9) 

cD (\40ll ) 0.75+ 0.75 (( 100- RH) / 50) . (7-9) 



Creep maturity coefficient Aull Cyj- 5 

. W , >• 4 **1 28 _y*> C^ J** J-* cs* ^ U > J ' oUj1 ’^' ^f>' 

Jc »jj 28 _>-»3 4^-iSb u-O 2-+=*ji (20-9) cJ^j 0j „ j 

j 4 j 1 4^ ja <oV <-i^. jl' JJ2 j ji.liall l5j^=>^' u' C+Ai '^“ 4JlUjl ^ " 

■ ,1,0 ; < -U l S^ajlLJI ^'- J =>' J CjUi^J U^ 1 ' ^=-J C-S-H 

, I >K 4-JC. f cu ( feu, ) <^j ^ ^ -«*f ^ 

1 a«^| U w-, ,i .' ( M mt Creep maturity coefficient) 

M, m = 1.8-1 .8(f cu t / fcu 28 - 0.375) (5-9) 



(ryi) $ 

j^h i ^j, J4U- j • Al * ^ > 4fc " CM sj ^' (20-9) 




_ 2Ujl idl *+£ (7-9 ) cJ_5^ 


0.5 

0.4 

0.33 

4Lxj pVaxvW y.y\ 4_ioaj 

1.25 

1.1 

1.00 

(i 


. ^U.*1 t AjLui >11 f UafrV <-**> 6-4-9 

<^U4l AiU. >21 ^ j (j2i M-® . j»>» eA '- ii u* ^ '->+ 

> Imuj. 4> o>t I j* > Uiijj ( e us - e u ) ^ e u 2-iU>l^ j c> 04 e u , 

_ ,_■'. -H j <gUi > 22 Ajj>l jjU-« >- >-jajjj aUj3 ajU,>I > a*S ^W=»' j '-0~=> 


US 


y yo( 1 +<&)■ , ^ » >> > y J ^- i3 ' J 31 ' -* yo ^ 

- a c -. vi < '2.^ > 4»N AiU- a_uU*> 2I fUAtV' > 1-I=.j2^ JUi^l 


.J^ll h'l \ UJ jjJaJ ^ caL a a I^ C-lL-ea ^al^all 


-o # f Q oj ^ a 4l$-^V J* 2 ^+ p ' 

1 _jL «al l Ajjj-a ^>A*-x> c# * 

AiuVi > >» us *>>t oa^Sm > jU^V' w* *- ia ‘-> H ^“' ^ 


. 4JUI 


:(1) JH- 

400 J^uJ' > **-> *> -> 3.00 U ^ »> 

_L>t<-^l>3 0.15 x i .00 0>— >> 

3U_,b Is* ^22 > M 7 *4 0~2b % 55 = *#-*» **>J» W ^ ; ' 

Ec = 200 t/m 2 u' L^i! ^ ()(l 


: JjVi 

( 7 - 9 ) <> ( 6 - 9 ) <jj 3 bV«M Sju> Ajlu»j^ll 

<I> max - 1.25 +2.75 (0.69) = 3.10 


(I> min = 0. 75 + 0.825 — 1 .60 
Oav = 2.35 


cAjLwaa. 4^a^l 7 — 4- 4 > 

piu^l 4^^! *L-^bU ^U^VI ^ <J jW^ ^-3^ ^3 il & 


2 ^ X 2300 = 2 >=-‘0' W....II 
. X 150 X 1000= r- J l 


65 = 2300/150000 = V/A 
CS= 1.36 (5-9) H 5 -) Ji *| 

^Uaill ^j\ 


i 


Mint 1.8 1.8 (300/400-0.375) 

Mint 1.8 1.8(0.75-0.375)= 1.125 . 


; a_o jlUll AjjU SjU>JI > >y22jll ,>2^2^121 ^.. uuri j 


|. (, , ^aill ) = 2.00 + 2.00 (( 100- RH) / 50) (8-9) 

I* (2^1)= 1.00 + (( 100- RH)/ 50) (9-9) 


, yti L oS (C s ) ^>11x1 U-JUoil 4J C 112kJ AIjLoJI daV^Ut-xill ^ rj-s . x . ^aJ Cj!!}LoL*-<i JJirv-1 

(5—9 Ajjlxua ) M mt iSAjt^z ^la u ^aj (JxjIx-xjj (5-9 ) 


( ( \s) ^ qV*l-v.^ A-l^vJLauuJ A-=x\.,jgi^o % Ajjuill ^ VJ+al l (>Ua ^ Uj. ~s * *-x l (5 “9 ) 


"»() 

229 

203 

178 

152 

127 

102 

76 

51 

25 

V/Amm 

00 

1.01 

1.03 

1.06 

1.1 

1.14 

1.2 

1.3 

1.44 

1.7 

Cs 


Aollull (jya Cl) u c j 

‘l»tl <I> * Cs * M m t 

4 Jbuj^)id 1 ^-^^>l :3, - 2 

A. \\ |^ O \ WoU ^ji<\ AiLiJUuull £ya 2 — Lak.J)]l Ajxuajl Aj^Lui ^13 t ^ 5 Jax _2 

t j } av*^*v \ 1 ojjo ijULJ L>° C^UjlS (jjuLc£iV^ ^ 5-3 1 -^ (l 

4 •' •*» <il=w ^ J <xa j\1aSI AjIIc. ^=»3 (^A fJ&\ diA j . (6-9) ^ 

J # 3 (J-obt-a ^gi O j t .4>j (3! 

f \| 4 Un’>l \ 1 4*in/i a! g -^1 ,Kjy a j3 g- Li 3-if ^ 

( / <>) w < 4-aj5 Cj5 -1x*_xj (X (J-alst-Aj t—L^.^11 S^bj uaj Aili 0.33 0° <jbxi AuijULi 

0.50 j 0.33 ck 5 ^ 


<j) ^gJ+g-ill i — (J- oLjlxJI ^jibi^Luji ^ja ( 6-9 ) (J^*^ 


* L-Jaj 

i “ •• 75 Jl j ■=* 

^j^j) 

* uJUw j*. 

( % 55 

_^aJl 4jUx 

‘ 1 lxiftl] )]i 

^Lksii c5jUc.yi a*j!i 



^ B 



B 


\±> 

(J-Uarvlll 64*^ 

* * Hi H 

'ii * ,’ 'i 

i>“ <J>! B 
j4l j 600 

200 c> 

Cy* ^1 B 

^jLuij ji 
600 

j\ q* (JSi B 
200 lS 

t>» JSi B 

^ij 600 

200 t>» 

t>» B 

ji 

600 

2.70 

2.40 

2.10 

3.80 

3.20 

2.90 

(*y 7-3 

2.20 

2.00 

1.90 

3.00 

2.80 

2.50 

60-7 

1.40 

1.60 

1.70 

1.70 

1.90 

2.00 

fj^60 i> >+‘l 


ill i t a -s. j\i ^-\*i Vu.?l ^j 5 i ^2 fiLLxat»<Jl ^a 4 ftll ^C. 4 j u .« Vl\ t — fl^xbrs.! 4 Jl_^. * 

% 85 t Zj.0 (JJ4J 4_ilxjoi 4-J^JLa ^ ^3 y\ (JjAiJil IjlA ^lAihJLujl 2. 4> Aij]| ^ 


jsi Jia/wx 3500 y.3 J*?V' V 
J >3 I ■*, 0.45 4 ^4— J u^V' O* ^ o' - Hr** ' js^ ^41 ^ 
,. ,. , . i-,. 08S J\2Lu^\oL^jV/^ 150 ^'^^' 

JC ' .* 4 Lili4' o' is-^i O.QJir 1 • 4JJS Cj' _ ji^ J5li. 

i^, ^ -X ^ ^ ^ ,a 2* Vj2°, j£lvt^ 

c >—» *«*V' Vi Vi «->» STLAi 4 *!->» -V 

CJ Li-b *J S_}1^ O^^^' ts- 5 ®- l -=^ J ,/\ _. M \iA pUacl O Jji j 

^ ^ o^» c> r*-» ^ ^ ^ ja 


* I ► 2.35 * 1.36 * 1.125 = 3.6 

I 1.0(0.15)3 / 12 = 2.8125 *10' 4 m 
, PI 3 / 3E C I . 

3 0*3 3 

-44_4 * 1 0 = 0.48cm 

'*200*2.8125 

0.48 (1+3.6) = 2.21cm 

II 'AC /Pc jjSII Ai> 


.’ * 1 000 * 150 
2300 


= 130 mm 


(6-9 ) dj^ l> 


«I» 3.8 y = y0 (4.8) = 2.30 cm 

1 \ ^-4 A_4^jIj9l1a A.^^9 laJt-Jjj (J$ ■■* Ji <> JLaJ A ■ ^k j'b i) A_j ^)\_a>u 

a A il l , fi. A-iLxjj^ikAl 


(2) J»i- 


1 i . | ^ . .i 0 o' «y l JLaia.j o“j4' 2(^/ 1 ->'>5 300 +iCu o^4' <^jUuj 0.4 x 0.4 4c.LLia j^oc. 
(.,,) Jlliil J f>4c- l3l2<~Yj^U 250 ‘ 150 ‘ 100 ‘ 60 CjbL*>yb <J_^ 

^ioxssoo 

i p. -~+ O^ (Jxo^j 131 .5 AjLj^)3a ^al 'i ~Ci . 3 


: cUll 

•1 - JLaAIjj 2 ^/<J_ia 300 ^ CajIj AjLuj jii] AJj^aII (ji 

gjl.All 
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